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Pilot study on the effect of madder on the stable isotopes of silk fabrics

HAN Lihua'® PENG Zhigin'® YANG Liping'® ZHOU Yang® HU Zhiwen® WAN Junmin'®

( 1a. Silk Institute College of Materials and Textiles; 1b. Key Laboratory of Advanced Textile Materials and Manufacturing Technology

Ministry of Education Zhejiang Sci-Tech University Hangzhou 310018 China; 2. China National Silk Museum Hangzhou 310002 China)

Abstract: The use of stable isotope techniques in tracing the provenance of ancient textiles has received increasing
attention recently. The effect of dyeing on the isotopes of textiles is one of important subjects among the studies.
Madder with productively source in China was used to dye silk fabrics. The effect of madder on the stable isotopes of
silk fabrics was studied through detecting oxygen hydrogen carbon and strontium isotopes of madder root extract
solution and silk fabrics dyed. The results show that the specific value of hydrogen and oxygen isotopes improves after
dyeing. The changes in * Sr/* Sr values of dyed silk fabrics follow certain rules and are related to the values of
corresponding dyeing madder. Besides strontium content in dyed silk fabrics is higher than that of control group.
The result indicates that dyeing has significant influence on stable isotope of silk fabrics. The isotopes with certain
influencing rules can be chosen to trace the provenance of ancient textiles. And interference factors can be
eliminated according to the influencing rules.
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Tab.1 Isotope(8H §°0 §°C and §°N) results of madder root extracts and dyed silk fabrics
6 /%o
’H B0 Be
1 -67.20 £1.31 21.05 £0.12 -28.70 £0.04
2 -87.55+1.26 19.10 £0. 10 -27.70 £0.04
3 -70.42 +1.18 21.27 +0.13 -28.10 £0.04
4 -66.58 £0.94 20.31 £0.38 -27.71 £0.12
5 -75.89 £0.87 20.06 0. 16 -26.37 £0.06
6 -62.87 £0.22 16.40 £0.07 -28.18 £0.10
7 -56.12 £0.16 20.49 +0.05 -28.17 £0.02
8 -51.72 £0.28 17.47 £0.09 -27.37 £0.09
9 -50.70 £0.29 18.16 £0.01 -27.92 £0.05
10 -61.32+0.13 17.71 0. 10 -27.08 £0.06
11 -71.61 £0.61 19.23 +£0.08 -26.15+0.11
12 -72.25+0.83 22.92 +£0.12 -26.21 £0.08
13 -70.58 £0.37 17.40 £0.06 -26.10 £0.04
14 -72.80 £0.56 20.60 +0.08 -26.21 £0.13
15 -72.93 £0.38 19.23 +0.13 -26.20 £0. 14
16 -76.93 +0.31 16.41 +0.05 -26.15+0.12
17 -44.63 +£0.04 -7.50 +£0.07
1 5'H -70.58%o0 5'H
—87.55%0 ~ —66.58%0 5'H ~76.93%¢.
31 8180
5'H 8'H o 5" 0 19. 10%0 ~
. 21. 27%o. 5"0
. . SH( - 30  (16. 40%0 ~
50.70%0 ~ — 62. 87%o0) 20.49%0) -
5'H 5" 0 5" 0
&8H —62. 87%o0 5'H (20. 49%o) ; 5"0
-50. 70%o. &8H 5" 0
—44.63%0
8’H - 72. 93%0 ~ . 5" 0
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16. 40%o -7.50%0 Sr/% Sy 0.711 46
"0  (17.40%0 ~22.92%0) ; S /%Sy
(16.41%0) 0.709 72 Sr/% Sy
3" cC 0.710 38 .
8" C ( - 28. 7%0) Sr/* Sy 0.71120
( —26.37%0) 8" C Y Sr/*Sr
0. 01%o. 8¢ —28. 18%o0 ~ : ' Sr/%Sr
—27.08%o o 5" C
Sr/%Sr ;
58 C Sr/*Sr  (0.711 19)
$°C i o 8Sr /% Sr
0.711 72
8r /%Sy
— OH.— COOH
. Sr
. Sr 63.72 pglg
2 0 Sr 28.89 ngl/g Sr
) . 105.55 pg/go Sr
0.07 ~0.24 pg/g .
2 ) . Sr Sr
Tab.2 Sr isotopic compositions of madder root extracts and Sr
dyed silk fabrics Sr
YSr/%Sr Sr/(pg-g”') Std( err/abs) ° St
1 0.71194  91.30  0.000014 St (1.16 pg/g)
2 0.710 18 55.13 0.000 013 Sr Sr
3 0.709 72 37.73 0. 000 009 (0.01 wg/g) -
4 0.711 64 28.89 0.000 011
5 0.711 44 105.55 0.000 014 3
6 0.71157 0.24 0. 000 009
7 0.710 33 0.10 0.000 011 .
8 0.710 90 0.08 0.000 014 .
9 0.71143 0.07 0.000 014
10 0.711 38 0.21 0.000 014
11 0.711 46 4.62 0.000 011 °
12 0.710 52 2.13 0.000 013
13 0.710 38 1.39 0.000 011
14 0.711 19 2.65 0.000 013 o
15 0.711 28 5.40 0. 000 008 871G, /360Gy i
16 0.711 203 1.16 0.000 011 Sy .
17 0.711 719 0.01 0.000 017
2 8781 /%Sy
8r/%Sr
YSr/% Sr 0.711 94 o
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